General information
Methyl methacrylate (MMA, 99% Aldrich), butyl-methacrylate (BMA, 99% Aldrich), tert-butyl methacrylate (TBMA, 98% Aldrich), glycidyl methacrylate (GMA, 97%, Aldrich), 2-ethoxyethyl methacrylate (EEMA, 99% Aldrich), cyclohexyl methacrylate (CHMA, 97% Aldrich), isobutyl methacrylate (IBMA, 97% Aldrich), Ethyl methacrylate (EMA, 99% Aldrich) and benzyl methacrylate (96%, BZMA Aldrich) were purified three times through a column filled with basic alumina oxides.
The purified monomers were stored at -20 o C and purged with high purity nitrogen prior to use. Ethyl 2-bromoisobutyrate (EBiB, 98%, Aldrich), N-N'-iso-dipropylethylamine ( 
Procedure for preparation of ruthenium complex catalyst immobilized on nafion coated silica
Nafion coated silica (SiO 2 /Nf) was prepared as follows. An aliquot (typically 0.8 ml) of nafion solution was added to the water washed SiO 2 powder (0.2 g), mixed well by sonication, and dried at 90 o C for 2 h. The obtained SiO 2 /Nf powder (~0.24 g) was suspended in 20 ml aqueous solution of Ru(bpy) 3
2+
with different concentrations in a glass vial. Although SiO 2 /Nf powder was not mixed well initially because of the hydrophobic nature of nafion, vigorous stirring for 2 h caused it to be well suspended in the solution. The suspension was stirred for 20 h at room temperature, and the solid powder was carefully recovered by filtration and washed with large amount of water until the filtrate was colorless. The obtained wet powder was dried at 80 o C for 10 h to get the final sample (SiO 2 /Nf/RuL). As a control sample, ruthenium dye directly immobilized on silica (SiO 2 /RuL) was prepared under the same procedure without adding the nafion polymer.
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Characterization of immobilized catalysts
The immobilized catalysts were characterized as follows: The adsorbed amount of ruthenium dye on silica was calculated by the difference between initial dye concentration and dye concentration in the filtrate measured by the UV-Vis absorbance. The FT-IR spectra were recorded with pelletized samples on an FT-IR spectrophotometer (Bomem, MB104). The silica samples mixed with KBr powder were pelletized to a thin disk with a high-pressure pelletizer (Carver). Thermo-gravimetric analysis (TGA) of samples was also carried out for confirming the nafion and ruthenium dye loading. 
Scheme S1 Illustration of recovering process of immobilized catalyst for recycling test
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9. Figure S1 . Ion chromatography analysis of sample solutions during repeated photoinitiation cycles Figure S1 . PIBMA (Table S3, 
